Abstract. Of the 154 taxa reported, 27 species are new to Greece, 9 new to the Greek mainland and 39 new to one or more provinces. Many of these records represent substantial range extensions of species with Central European or arctic-boreal distribution. Th e distribution data are briefl y discussed and notes are given on the species composition of diff erent substrates.
Introduction
With the exception of Mt Olimbos (= Olympos) and the mountains of the Athos peninsula, the high mountains of central and northern Greece are largely neglected by collectors of lichens. However, the Pindos range and other mountains of northern Greece harbour a rich and interesting lichen biota of relevance to European biodiversity and plant geography (Christensen & Svane 2009) . Th is paper reports lichens and lichenicolous fungi collected on rocky outcrops and grassland of the mountains of northern Greece. Save for lichens from openings in woodlands, only specimens from non-forested habitats are included.
Th is paper reports a number of lichens new to Greece or parts thereof. It also comments on lichens with noteworthy range extensions. Finally, as knowledge of the substrate and other ecological parameters of the lichens of northern Greece is meagre, species lists from diff erent substrates and diff erent altitudes are presented. *Corresponding author: e-mail: steenc@snm.ku.dk 26 Christensen, S.N. & Alstrup, V. -Epilithic, epigeic 
and muscicolous lichens from Greece

Materials and methods
Except for specimens from localities 3 and 4, all the specimens were collected by the fi rst author. Specimens collected in 1977 and 1978 were not numbered in the fi eld. Th ey are given arbitrary reference numbers initiated by GR. With some exceptions the second author determined the non-lobate crustose epilithic specimens and lichenicolous fungi collected in 1977 and 1978 while the fi rst author determined most of the remainder of the specimens. Th e nomenclature is in accordance with Abbott (2009) . Th us, for example, the Lecanora muralis group is not treated as Protoparmeliopsis and Neofuscelia is kept separate from Xanthoparmelia. When, in a few cases, other synonyms are used, those used by Abbott (2009) are also given. Whenever specimens are labelled with older synonyms these are included. Th e Greek distribution of the species was checked against Abbott (2009) . *** denominates new to Greece, ** -new to the mainland of Greece and * -new to one or more provinces.
Th e specimens collected originate from the 30 localities given below. Th e locality numbers are given in the 'List of taxa' in brackets, preceding the corresponding collection numbers or reference numbers. Where the substrate is given as limestone, hard limestone is referred to, probably including dolomite. Th e metamorphic limestone rock wall at loc. 1 is referred to as marble, but is probably a calc-silicate rock (see discussion). Serpentine is used as a common name for the diff erent ultramafi c rock types as traditionally done in botanical literature.
Names of provinces and larger landscapes follow Th e Times Atlas of the World (1990) . Geographical names for northern Makedhonia and Sterea Ellas follow Greece. Mainland (without Trace) with Crete and Rhodes, 1:500000 (Kümmerly + Frey, Bern Edition 1988) . Names for southernmost Makedhonia, Ipiros and Th essalia follow Epiros/Th essaly, 1:250000 (ROAD Editions, Athens 1995). In the fi eld the nomos maps of the Ethniki Statistiki Ypiresia tis Ellados (National Statistical Offi ce of Greece) were used.
Th e latitudes and longitudes given below are map readings.
To distinguish between the Greek province and the Former Yugoslavian Republic of Macedonia (F.Y.R.O.M.) the former is referred to as Makedhonia and the latter as Macedonia.
Caloplaca pellodella (Nyl.) Hasse (C. conglomerata (Bagl.) Jatta)
On serpentine boulder in scree. (19) GR500. -C. pellodella 'is a Mediterranean lichen with a range extending northwards to the warm valleys of the southern Alps' (Poelt 1969) . It grows on hard siliceous rock and is never found on calcareous substrates (Buschardt 1979) . For the Greek mainland only one record exists: Makedhonia, Mt. Vourinos (Christensen 2000) . In Greece it is otherwise known from Kriti and the Agean Islands (Abbott 2009 (Clauzade & Roux 1985; Suppan et al. 2000) . In Greece known from Kriti only (Abbott 2009 On moss on limestone outcrop. (26) with Cladonia pocillum 4388. ***Collema glebulentum (Cromb.) Degel.
On limestone boulder. (7) with Toninia candida GR461. -Th is Arctic-Alpine species has its centre of distribution in Greenland, Iceland, the Fennoscandian area and the British Isles. In Central Europe it is known from Silesia (SW Poland), Czech Republic, Germany, France (the Pyrenees), the Swiss Alps (Degelius 1954 (Degelius , 1974 and Slovakia (Lisická 2005) . Th is Greek fi nd constitutes a considerable range extension to the south east. Th e specimen was found at sub-alpine conditions at 2150 m on a group of metamorphosed limestone boulders on the serpentine mountain Smolikas. *Collema polycarpon Hoff m.
On limestone boulder. (7) with Toninia candida GR461. -New to Ipiros. Collema tenax (Sw.) Ach.
Among moss on the ground and on moss on limestone boulder. (12) 10708; (23) Kärnefelt (1986) . Th e general trend is western European oceanic. In the Balkans it is known from Montenegro, Macedonia and Bulgaria (Kärnefelt 1986; Mayrhofer et al. 2005; Knežević & Mayrhofer 2009) . Th e present fi nds are from the Vrondous Mts north of the town of Serres, not far from the Bulgarian border. ***Dermatocarpon intestiniforme (Körb.) Hasse On a serpentine outcrop on W slope at rivulet. (8) GR251. -Th is species is found in the Boreal and Alpine climate zones, mainly close to the ground on marly limestones. In the Alps particularly in the Alpine zone (Poelt 1969) . At loc. 8 it was found in a subalpine grassland at 2150 m alt. Also known from Montenegro (Knežević & Mayrhofer 2009 (Christensen & Svane 2009 (Knežević & Mayrhofer 2009) . Th e present fi nd in the high mountains of the Grammos range at the border region to Albania is in accordance with the general ecology of the species (Poelt & Vězda 1977) . (1) with Aspicilia candida GR464, with Rhizocarpon geminatum GR466, with Rhizoplaca melanophthalma GR524. -Th is is a widespread and common bipolar Arctic-Alpine species (Smith et al. 2009 ).
On quartz inclusion on vertical marble rock wall, on serpentine boulders and serpentine outcrops, on sandstone boulders and quartzite outcrops in grassland and on outcrops of siliceous schist.
(1) GR440; (6) with Buellia aethalea GR434; (11) GR248; (20) GR518; (29) with Aspicilia calcarea 4146; (30) 4519. -New to Ipiros and Th essalia. Lecanora cenisia Ach.
On serpentine boulders. (6) GR448. -One previous record for Ipiros (Christensen & Svane 2009 ). **Lecanora cf. confi gurata Nyl.
On limestone boulder. (7) GR471. Lecanora dispersa (Pers.) Flörke
On vertical marble rock wall.
(1) GR531. -Only one record from the late 19th century exists for Ipiros (Abbott 2009 ). ***Lecanora epibryon (Ach.) Ach. On soil on vertical marble rock wall. (1) with Megaspora verrucosa GR407. -On moss and litter on lime-rich substrates in the Arctic and Alpine zones (Poelt 1969 ). It occurs above the tree line in the Arctic, Northern Europe, the Alps and Italy (Poelt & Vězda 1981; . It is, however, also known from Montenegro (Knežević & Mayrhofer 2009 ), Bulgaria (Mayrhofer et al. 2005) and Macedonia (Mayrhofer et al. 2012 (Degelius 1956 On serpentine boulder. (6) GR427. -Widely distributed from the Arctic, North Europe to the mountains of Portugal, Italy and the Balkans, mainly above the tree line (Poelt 1969; Poelt & Vězda 1981; . Known as far south as Bulgaria (Mayrhofer et al. 2005) and Macedonia (Mayrhofer et al. 2012 On moss and soil in crevice in limestone boulders and outcrops, on soil and moss between limestone boulders and on moss in alpine grassland on serpentine. (7) On shallow soil on frost-damaged outcrop of limestone slate and on shallow soil on limestone outcrops in phrygana. (3) GR293; (13) 3935. -New to Ipiros. ***Psora globifera (Ach.) A. Massal.
In crevice in serpentine rock outcrop and on serpentine boulder in scree. (16) GR405; (19) with Caloplaca pellodella GR500.
-Th e species is circumpolar in the Arctic, extending south to California (Th omson 1997). In Europe it is known from Fennoscandia and the Alps (Poelt & Vězda 1981) . It has recently been reported from Bosnia-Herzegovina (Bilovitz & Mayrhofer 2011) , Montenegro (Knežević & Mayrhofer 2009 ) and Macedonia (Mayrhofer et al. 2012) . Th e present fi nd extends its distribution further south. **Ramalina capitata (Ach.) Nyl.
On serpentine boulder and on top-face of vertical, SSW facing granite rock wall. (6) GR283; (28) 11622. Ramalina carpatica Körb.
On E side of large granite boulder. (28) In Europe known from Novaja Semlja, northern Fennoscandia and Scotland (Poelt & Vězda 1977) . Th is new fi nd represents a considerable range extension. ***Rhizocarpon ferax H. Magn.
On serpentine outcrop. (18) with Caloplaca festivella GR485. -Known from the Arctic (Th omson 1997), the Alpine zone in the Scandinavian mountains, the Tatra mountains and the Alps (Poelt & Vězda 1977) . Th e range extension to the southern Balkans is noticeable. ***Rhizocarpon furax Poelt & V. Wirth On vertical marble rock wall. (1) with Lecanora formosa GR525. -Known from the Alps and Schwarzwald (Poelt & Vězda 1977) . Th e range extension to the southern Balkans is noticeable. Rhizocarpon geminatum Körb.
(1) GR466, with Aspicilia candida GR464, GR484. Rhizocarpon geographicum (L.) DC.
On siliceous inclusions in vertical marble rock wall, on bird manured limestone boulder, on serpentine rock outcrops and boulders, on serpentine boulders and stones in scree, on quartzite and sandstone boulders in grassland. (1) with Rhizocarpon macrosporum GR381, with Sporastatia testudinea GR394, with Pertusaria albescens var. globulifera GR529; (6) GR426, GR428, GR435, GR472, GR474, with Protoparmelia badia GR385, with Lecanora marginata GR526, with Aspicilia caesiocinerea GR537, with Lecanora macrocyclos GR553; (7) (Poelt & Vězda 1977; . Recently reported from Montenegro (Knežević & Mayrhofer 2009 ) and Bulgaria (Mayrhofer et al. 2005) . Th e new fi nds extend its range further to the south in the Balkans. ***Rhizoplaca melanophthalma (DC.) Leuckert & Poelt
On quartz inclusion in vertical marble rock wall and on serpentine boulders.
(1) GR301, GR302, GR524; (6) GR288, GR433, with Buellia aethalea GR434. -With several chemical races distributed from the Arctic to the Alps and the southern European mountains (Poelt & Vězda 1977) . In the Balkans known from Bulgaria (Mayrhofer et al. 2005) and Macedonia (Mayrhofer et al. 2012) . Rimularia furvella (Nyl. ex Mudd) Hertel & Rambold
On Rhizocarpon geographicum on serpentine pebble in scree. (17) with Endococcus exerrans GR506. -Th is is the second record for Greece (Abbott 2009) . Th e previous fi nd is also from Makedhonia (Christensen & Svane 2009 (Christensen 1994) and two for Makedhonia (Abbott 2009 ). **Seirophora contortuplicata (Ach.) Frödén (Teloschistes contortuplicatus (Ach.) Clauzade & Rondon) On E facing vertical marble rock wall and on N facing vertical limestone rock wall facing higher rock wall, shaded.
(1) GR292, with Rhizoplaca melanophthalma GR524; (15). 4290. -May be common as it was found on the very two vertical limestone rock walls included in this study. **Sporastatia polyspora (Nyl.) Grummann On serpentine boulders in grassland and on serpentine stones in scree. (10) GR401; (17) with Rhizocarpon geographicum GR503. -In Greece known from some NE Aegean islands only (Abbott 2009 ). ***Sporastatia testudinea (Ach.) A. Massal.
(1) GR394, with Lecidea paupercula GR483).
-Th e species is distributed from the Arctic, the North European mountains to the Balkans and Sierra Nevada in Andalusia (Poelt 1969) . Recently reported from Montenegro (Knežević & Mayrhofer 2009 ), Bulgaria (Mayrhofer et al. 2005) and Macedonia (Mayrhofer et al. 2012 Umbilicaria cylindrica these species were only recorded from granite. It is noteworthy that the Umbilicariaceae are represented on granite with fi ve species. Only U. cylindrica is common throughout the mountains of the Greek mainland, occurring on serpentine outcrops. Bryoria fuscescens, Cetraria aculeata, C. islandica, Lepraria neglecta and Leptogium teretiusculum grew on bryophytes on granite outcrops. Cladonia borealis, C. coccifera, C. coniocraea, C. fi mbriata and C. monomorpha were found on the ground in connection with granite outcrops. C. fi mbriata and C. monomorpha occur, however, also in areas with other types of bedrock. Th e majority of the species on granite have northern affi nities (Wirth 1980) . In contrast to the rare acid plutonic granite, the ultrabasic plutonic serpentine occurs in many places in Greece. Despite this fact only two papers deal with lichens on serpentine in Greece. Zahlbruckner (1907) reports 19 species from serpentine on the central Aegean island of Tinos and Krause & Klement (1962) studied the lichen vegetation on serpentine on the west Aegean island of Evvia. One characteristic feature of serpentine is the co-occurrence of silicicolous and calcicolous lichen species (Favero-Longo et al. 2004; Rajakaruna et al. 2012) . Th e lichen fl ora and vegetation on serpentine or other ophiolithic rocks in the mountains of the Pindos range has never been studied. It, therefore, seems appropriate to publish fl oristic inventories of a few localities in order to give an impression of the communities present. Th e summit areas of the two serpentine mountains Smolikas (loc. 10 & 11) and Augo (loc. 18 & 19) at 2400-2650 m and 2070-2170 m, respectively, are characterized by serpentine boulders and outcrops in alpine-subalpine grasslands. Th e following species were found: Aspicilia caesiocinerea (loc. 18), A. cinerea (18, 19) , Caloplaca pellodella (19), C. crenularia (18) , C. festivella (18) , C. fl avovirescens (18) , Candelariella vitellina (18, 19) , Lecanora bolcana (11), L. muralis (11, 19) , L. polytropa (18) , L. rupicola (18, 19) , Lecidea atrobrunnea (18) , Lecidella stigmatea (10, 18) , Lobothalia radiosa (18, 19) , Physcia dubia (19), Protoparmelia badia (18, 19) , Rhizocarpon ferax (18) , R. geographicum (18, 19) , Sporastatia polyspora (10), Due to the fact that most of the specimens were collected when the fi rst author was a novice in lichenology and that the localities were not investigated thoroughly, we have refrained from making comparisons to other investigations and from drawing any conclusions. However, the fi ndings reported in this paper indicate an interesting and diverse lichen fl ora and vegetation on rock outcrops of the mountains of northern Greece. A better knowledge of these lichen communities will contribute to the knowledge of Greek as well as European biodiversity, the knowledge of the European distribution of lichen species and enhance the knowledge of the ecology of the species. Further studies are hereby encouraged.
